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Automating the task of [raining dcvclopmcn[ al ways
soundc.d like. a great idea, and rcccnd y, a systcm was
dcvclopcd  that actually dots just that. Antiquated course
dcvclopmcni  methods may begin to fa(tc with the
intrwhrct  ion of the Autcm~atcd Training Dcvclopmcnt
Systcm  (ATIX) Copyright @ 1993, California Inslihr[c
of Technology. Not only dots it automalc  curriculum
dcwclopmcrrt  and gcncr:itc instructional materials, it
nourishes U)c information ga[hcring process and makes a
case for cl im inating  the need for ~Elj!l~~n~ry_lrainin~
rcquircmcntso

1,.lntrorjucticm

Most jobs require some kind of training to bring ncw
cmployccs  to an acccptrlblc  stale of Jwoduclivity;
however, many of these jobs do not require formal
training. On-the-job instruction by cxpcricnccd
personnel is oflcn as productive and lCSS costly. IJormal
training is likely to bc available only where large sy.stems
or critical operations arc involved, and even then, on-thc.-
job instruction still plays an importani  role. in the
learning cxpcricncc.  So, in looking at the role of formal
training, wc have ah-cad y cstablishcxt some parameters
for dcvclopmcnt:  training has a scope and training is
usually supplcmcnlcd  by on-the-job instruction.

‘1’raining  priori tic,s arc dlrivcn  by a lraining dcvclopcr’s
pcrccplion of cus[omcr need balanced by the ability to
respond. Cuslomcrs  arc a diverse SC1, ranging from
uppx managcmcnl  to the newest recruits awailing
“basic” training. Although cuslomcr  training ncats  arc
traditionally cxprcsscd als a set of training rcquircmcnts,
they frcquc,nll y do not rcflc~t  the scope or complcxi(y  of
Lhcir operational environment. When used to develop
lrail]ing  courses, the rcsulLs  can bc lCSS than adcqualc.

IU the pasl, trainers have dealt with the problcm of
incomplete rcquircnlcnLs  by accepting lhcm,  lhcn
enhancing thcm within [hc dcvclopmcnt  process in hopes
of producing an acccptaltdc  product, With a diverse
clicntclc  it is difficult to dctcrminc course goals lhal
satisfy the needs of each cmp]oycc,  conscqucnlly  course
material is of[ca modified to adapt to the occasion or
group of students. Rcquircmcnts  remain lhc primary
method in dclcrmining  criteria for course dcvclopmcnt.

~ The 1,~c.nd of Training RMItirmICUS

I’hc trainer’s primary responsibility is to the customc,r,
i.e.., the lcaraing  community and its managcmcnl.  Often

the rcprcscntrdivc  tmkcd 10 produce training
rcquircnlcnLs  for the cuslomcr has difficulty obtaining
thcm. There arc cases where the custorncr  is not familiar
enough with lhc systc,m  for which training is to occur, to
dcscribc  iL$ functionality, much lCSS idcnlify  the training
needs required in learning to operate iL For example, a
large project may hire an .cnlirc team of syslcm operators
in preparation for a systcm  delivery.

‘1’raincrs  can’t refuse to offer training to customers
simp] y bccausc they arc unable to provide training
rcquircmcnL$, and trainers arc oflcn faced with making
ttmir  own assumptions regarding course conlcnl,  bawd
upon personal obscxvations  and previous cxpcricnccs.
‘1’here’s nothing wrong with doing thal, cxccpl that il
pcrpctua[cs  them yth that usable rcquircmcnts  have
actually been rcczivcd  and lhat they arc of vatuc in
dcicrmining ul[imalc course dcvclopmcnt  goals.

Kccp in mind that developing a set of training courses to
satisfy cxisling cuslomcr  rcquircmcnls  ~fi n&nr4S@
flk same thing as developing training to mccl the
cuslomcr’s  nwds. In fact, the moment tmining
dc.vclopcrs  commit to developing training around
customer rcquircmcnls  thc,y arc building obsolcsccncc
into the training producls  and limiting their ability to
respond 10 changing needs.

An altcraativc  woutd  bc to have prc-dcvclopcd  training
available, designed a( the task ICVCI to meet nearly every
operational scenario. A database of training
opportunities would provide a catalog of training options
fromi  which the customer could select individual tasks,
comp]cx proccdurcs,  or end-to-end operations according
to currcat  nczd.

Prcdc.vclopcd  training would require early access to the
systcm the customer is using, but once dcvclopcd,  would
only require updalcs for ncw capabilities or systcm
modifications,
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“I”hc operations Sys(cm  I’raining  Ciroup  at the Jet
Propulsion 1 aboratory  (JP1.) rcccntl y complctcd  a study
10 assess the adaptability of the Au(omatcd Training
Dcvclopmc.nt  Systcm  (ATDS) for usc in ils training
cnvircmmcrm ATDS was dcwclopcd as a training tool for
the. J}’1.’s  All Source Analysis Systcm effort and is based



on the standard for military training programs (M1l.-
STD-1379D.) This lod takes a ncw look at the training
dc.vclopmcnt  process and promotes the idea of
developing training from a systcm pcrspcctivc,  focusing
on lcomponcn[s  in terms of the whole process.

Former training philoso,phics  focused on the individual
course as the dcvcloprncnt product, IL did not provide
motivation for a trainer to bccomc a system cxpcxl, in
fact, the trainer wasn’t cxpcctcd  to know anything abcnn
sys[cm functionality cxccpt what was in the customer’s
rcquircmcmts.

A’1’lXS is a building process that allows a trainer to
disscci  a process, analyze all the componcnL$, and put it
back togclhcr step-by-slcp in the form of a database.
C)ns significant aspect of ATDS is that the resulting
database is the primary product of training dcvclopmcnl.
Customer input is not required up-fronl.  la fact, the
training dcvclopcr  can learn the system, define all the
tasks of systcm functionality, crcatc and popula[e  an
entire  database before i ntc.rfacing with the cuslomcr.
Whc.rr the time. for interaction does arrive, the training
dcvclopcr  is alrc.ady familiar with all aspccLs of systcm
functionality and can assist  the cuslomcr  in making
informed decisions almul  training course conlcn[,

A Paradigm Shif[

Single-focus
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I’igure 1. linking users to appropriate training
mmv-ial.

I;igurc 1 compares the cfkctivcncss  of developing a
training database of all systcm  tasks as opposed to
developing single-focus courses. The training database
contains everything nccdcd to generate al I courses,
whereas single-focus courses may require massive cul-
and-paste cfforLs, or total rcdcvclopmcnt  in order to
upgrade thcrn or convcrl  thcm for mull iplc users.

KIDS auractcd our attention bccausc of its automated
material generation capabilities and a promise of
efficient course material maintenance, 1 ‘he system
provides a means for establishing a single-source,
structured training syslcm  baseline, where thousands of
~~icccs of information can be corrclamd,  A’I’DS provides
managcabili[y,  as WCII as maintainability, and will bc
cspciall y signi ficant to those who have already agonized
over the training dcvclopmcnt process, course. by course.

4.1 ATDS: An ?.nnru.clkmd .tistQnl~~QvQIQJ)m.QIU
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ATIN provides a repository for the building blocks of a
prmcss,  as well as all details as they bccomc available.
In learning A’I’lIS, you clear your mind of thoughls  about
course conlcnt  and conccnwatc on the information
gathering process from the global pcrspwtivc,  as in a
picture pum.]c, where pieces fit to transition each pattern
scamlcssly  to the next,

‘1’here arc five major phases to Instructional Sys[c.m
llcvclopmcnl:  Analysis, I>cvclopmcnl, Design,
Presentation, and Rcporling.  Fiach  phase is functionally
rcprcscntcd  by A’t ‘1X3.

4,2 Anal~&

A “task” is a subset of a job. It is composed of
individual skills, supported by knowledge elements and
sub-skills that musl bc comp]ctcd in order to accomplish
the task. Even though several employees may perform
some of the same tasks, il is the unique nature of a set of
tasks that defines each job. Figure 2 represents all the
tasks for which you could possibly develop training
ma[crial,

You begin the Analysis I’hasc by listing all Possit)lc tasks
that could be performed within  the scope of the systcm.
All operational systcm] clcmciILs  can be pursued as
polcmtial  candidates for training and this list of candidate
tasks is the starling point for building your database.
‘l’his is an cxccllcnt  opportunity to accomplish a dual
puqmsc:  1) bccomc  proficient in system opcra(ion, and
2) analyze each task in tc.rms of skill and knowledge for
cnlry into the database. Each of the candidaic.  tasks may
have individual prcrcquisitcs  of competency that one
must have prior to beginning the task; these prcrcquisitcs
arc called “entry skills and knowledge.”



ANALYSIS

Everything you couid ever
want to know about your

subject

a.k,a.

(Capturin{J your own learning
experiences
for posterity)

Figure 2. Analysis Phase in the AIDS instructional
I)csign  Method

A“l”DS is a building process wi[hin  each defined task that
dcscribcs  every competency of skill and knowltxlgc
rcqu ircd to complclc  the task. ‘l-hcsc compctcncics  arc
called “enabling skills and knowledge.” It is the lCVCI  of
dclail  in this skill and knowledge hierarchy within each
task. that dclcrmincs  the ovcral 1 quality of your
dcvclopmcn[  cfforls.  Figure 3 rcprcscnls  lhc
dc.vclopmcn[  of compctcncics  within each lask.

A tminirrg  dcvclopcr caln cn(cr any number of additional
picccs of information relating 10 each skill or knowledge
as required, such as:

~, narratives describing each skill or knowledge,
II graphics associat(cd wilt]  sclcclcd  skills or

knowledge
* instructor nolcs  10 guide the trainer through each

skill or knowledge
~ ins(ruclion  sheets including

● information sheets
●  assigumcnt  shwl$
● problcm sheets
● job shccL$
●  oullinc  shcc[s
● diagram shc~.ls

# inslr’uclor  rcfcrcnccs  10 additional documentation
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. cquipmcn[ require.mcnls
●  tcsl qucslions
● performance cxcrciscs

Other information may bc. cnicrcd  ai the task lCVC1:
●  lcarnirrg  objcclivcs
● training objcclivcs
● course run time and olhc,r statistical information
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I’igure 3. I)r?vclopnmt I’hmc in the A71M  lnslructiorral
Dcsigtr Me[hod

Still more information can bc addressed during the
course. gcncralion process.



/ ‘1’hc rcsull of the Dcvcloprncnt  Phase is a complclc
baseline, of training ma[crial.  Once the baseline is
cornplclc, maintcnarrcc is simple. Maintcnancc  is always
pc.rfornmd on the cur~cnt working version of the
(latiibasc.

4,4 Dcsiw

I’hc I}csign  Phase is the point  in the process that
wclcomcs  customer rcquircmcrr(s.  Training rnatcrial  has
been dcvclopcd  and slorcd in lhc database; the training
dcvclopcr  can now select appropriate tasks to inchrdcd  in
each course as indicated by user survey or customer
rcqluircmcnts.
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lo enable t.hc customer to submit valid rcquircmcnts, a
pub]ishcd  catalog of tasks by subjccl  as WCII  as by
posilion,  function, team, etc., will allow informed
selection and communicate their needs in common terms.
As you build courses, you can save lisls of tasks that
define specific positions and publish thcm in the catalog
as examples of training rcquircrncnts  by position. This
will eliminate many grueling hours of labor on Ihc part of
fulurc  cuslomcrs.  Being able to check off subject areas
of known nc~d is indeed a humane way to deal wilh an
often di.sagrczablc  process.

An A1’DS course is simply a collection of those tasks
within  your subjczl  da[abasc  that arc cri[ical  to a specific
job or group of jobs. In other words, a course is made up
of all the crit ical tasks required 10 perform a job. Pigurc
4 rcprcscnts  the Design Phase of the process.

IJor positions where subjczl  rnattcr is common to large
groups of lcarmcrs, AI’lIS provides a ~’ask Sclcdion Tool
for identifying course rcquircmcrrts,  ‘1’hc training
dcvclopcr surveys a large group of customers, and a
wcighlcd model assesses their responses and sckcLs tasks
identified as critical.

Onc,c the subject matlcr  has been established, course
criteria can bc cntcrcd into A’I”DS and the document
gc.ncrator will produce outpu[  products, in file format.
‘1’hcsc  files can bc verified prior to printing, and where
nczcssary,  minor modifications may bc made using an
cdilor. Hach file can bc sent dircclly  to a printer.

45 Prcscnlalim-,>. .–. .

l’hc Pfcscntation  Phase of ATDS focuses on the material
aides gcncralcd.  Material is providml  for both instructor-
lcd and self-paced training. Options for course
gcncralion  allow the training dcvclopcr  to SCICC1  the
medium. };igurc 5 dcscribcs  some of the ATIXi-
gcncralcd  training materials.

With Aq’lM  products, the lCVCI of detail is consis[cnt
throughout the rnalcrial.  13vcry  faccl of the process being
trained is documented and scripted for instructor USC. II
is easy to remain focused on the material being
prcscntcd.

You Can Individually Tailor any
Number of New Courses

Figure 4. Ik.sign I’hmc in the AII)S lnstruc(iorral
I)mign Melhod
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4!6 RwJm!

A S[ udcmt  record functicm storm  information on tasks
comIplc4MI by each sturk:nt. This information can bc
compiled for groups of students and track individual
performance.

~, ~dh~  ~~J).lQl!I@.w4~.ULVl

One problcm  for training dcvclopcrs  in a custom
sof(wam  cnvironmcmt  is that wc arc gcmcrally  funded at
the end of lhc software dcvclopmcn[  cycle. When you ‘rc
not in the starting gale when the race begins, you can’t h?
cxpcclcd  10 cross the finish line with the system. 1
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ligut-e 6. I{t?porlitrg Phase in the A7YXi Inslructioncrl
Design Method.

Now imagine developing training routines for every
aspecl of a system, as a systcm  is being built.  Onc
argument against this idea rnighl M,, “lhcrc  arc many
tasks that may never need to be acidrcsscd in a training
class so why waslc lime generating the rnalcrial.”  Good
poin[! }Iowcvcr, what happens when the dc.vcloprncnt
team rnovcs on and second or third generation dcvclopcrs
arc hired 10 maintain and upgrade lhc systcm? In the
case. of software dcvclopmcrrt,  there would be a definite
advanlagc  to preserving the global knowledge of systc.rn
fuaclionalily.  It is not unheard of to throw out a soflwarc
systcrn and start  over bccausc  no onc can figure OUI what
went into the original  dcsiga  or how il was intc.ndcd  10
grow, and a ncw dcvclopmcnl  cfforl forges ahead. I’his
could be a case for preserving the syslcrn’s  design
hcrimgc through careful, up-front training dcvclopmcnt
of all aspects of its functionality. Information would no
longer bc lied to individuals, or IOS1 over time as
personnel n~ovcmca[  takes place.

A realistic goal would bc for training dcvclopcrs  to
caplurc their own learning process using A~’IXS, ATIX3
will prcscrvc every picxc of information asscrciatcd  with
a task, whc[hcr or not it is destined for onc of the output
products. Once every aspcd of systcm  functionality has
bwm captured in tbc ATIXS  dalabasc,  updming it as tbc



,.
#

syskm changes is a sinllp]c  task. The goal, then, is to
accumulate a baseline set of training tasks tha[ rcprc.scmts
total systcm  functionality. Cicncrating course material is
simply a matter of sclc.dng  the right set of tasks for
specific users, If the firsl  course lacks something, simply
SCICZ1 a revised list of tasks.

Onc of lhc most importanl  fcalurcs  of A’I’DS is database
maintainability. Once you have your material basclincri,
maintaining it bccomcs  a trivial task. Evcrylhing is
conlaincd  and maintaimcd  within the database, and if
properly dcvclopcd,  could bc a training componcmt  of a
sotlwarc  delivery and provided 10 CM as a controlled
i(csn,

‘1’hc  A2’lJS program is ii tedious collection proc.css,  but
ils output  producls will rcflccl  the diligcncc used in
analy~.ing the subjcxl  maucr and filling the database with
adequate, detail. ATDS requires a significant
commitment of tim and effort on the part of a training
dcsclopcr;  UN reward is knowing it only has to bc done
once.

Al ‘1X3 will hC most  cost  cffcctivc when evaluated over
time. ]ni[ial training dcvclopmcnt  will probably bc a
lcn,g[hy  process; its value will bc realized in its qualily,
ftcxihili[y,  and maintainability.
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